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ELECTROSTATIC CAPACITY 
PRESSURE SENSOR AND ITS 
MANUFACTURING METHOD 




ABSTRACT : PROBLEM TO BE SOLVED: To provide an electrostatic capacity pressure sensor wherein 
a floating capacity is small while plastic deformation at a diaphragm part subject to a 
pressure is suppressed for high-precision pressure diaphragm. 

SOLUTION: A diaphragm 111 is of such brittle material as of impurity- diffused 
single-crystaliine silicon, which is immune to plastic deformation and forms a stable 
pressure receiving structure body. An oxide film 103 is formed between the diaphragm 
1 1 1 and a moving electrode 1 04b, which reduces a floating capacity between the moving 
electrode 104b and a substrate 101 and the moving electrode 104b and an impurities 
diffusion layer 102. The oxide film 103 and the moving electrode 104b are divided into a 
plurality of regions, and on each region of the oxide film 103, each region of the moving 
electrode 104b is formed. Thus, a stress strain due to difference in thermal expansion 
coefficient among the diaphragm 1 1 1 , the oxid5 film 1»03, and the moving electrode 1 04b 
is reduced. A fixed electrode 107 is covered with a fixed electrode structure body 108 of 
such insulating polycrystalline silicon film where no impurity is doped, so that the stiffness 
of the electrode 107 is strengthened for reduced leak current. 
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ismm±\zm^^ix-rzm i (nmrnt , 

m.y^^yyA\zmi^ixhm]\zi.'>x. ±ismi 
ffimm bw.2 ffimm t (^(nwm^it-t i. ^ 1 1 j; o 
T , m 1 cos® t m 2 comffi t coiiicotf «^**^{b-r 

^^■hx\^h^t^'mt^mmMm.iiE.-))^yt. 

[|t5^3S3 ] «^3a2ieS50t?«§*5CE:^-by9-«Zfc 
v^T, iiaHlomJi. 9-^j:<hh2r>\;mz^mL 

xm^^tLX\^h;itimkhtmm^mK-n'^y 

imm5] m^mi*'(34<7)di^(r>\,^-mi}Hztim 
tmrnm^mij-^^y^iza^^x. ^imicommb^M 

t-r^1fnmM.^E:h-ty^. 
^m-ty^, 

I n^m 7 ] 1 6 o a ^-rii*^«cis«co 

z <7)ft#3?oaiii8S*^-t I) M o s b 7 y i^'x coy- h 
affico«flt±ia^ 1 cr,mm(Dm4kim-m^vf>i 

z t ^mit -f Sf?«SS^ff:>J^r y^. 

mim^±m'^mm±ff)m^(D^-»i,zm&t^xmb. 

«4fl^iJ'-^< fc tiiei^ 1 cO«®±{C}g«L, 

m 2 corns t ^mft ? il;^v!^^a^a>"J 3 ii'-^ 

< i: i,±Mmim±izmm^xnb. 

^'N-rS'-y-y^-ri.Xgi:, 
XSi:, 



±iemfei'H V- 'J 3 ymm<r)±m¥mmtfi f- ty^^ii 

3t[Si:{±K^tligcOffico0f^c7)gB^5:X.yf-y^^L, Jiffi 

^-mnj^h^^hy-i^yyi^-km^-thnnb. -^mt 
hzb ^m^b-tmmMm^s.-n^y^ffi^-nm. 

Mzi.'iX^-f^y-i^ryyJ^.b. 
m.y^^yyJ^±.\,zm^^fi. ^^^:<ti,2oIiLh<c 

m\^ixtzm<rmmb. 

^Pf LT±Em 1 cOf|ffi{cS?f[ft] LTJB«$*l/t|g2 
comiii:, 

comut m 2 <7)m®i: co^cosstA^^ft-r ^ c: t j; 
mi<r>w^bm2(mMb<rm<mmMM.if^m\L-r 

{mtmo^mmnmmnMm^m-^y^iz 

fcv^T. ±ia^lco«®i^i^fBJ^>j3yT«fig$n-C 

[i»*jai 1 1 m.mxmotmm'mm.K-n 

■fey-9-jcfcv^-c. c:coE:']-(:y-t{±, Eti-ty-fcr)m^ 
i:>mrim^>mmb-#iit^ti. zm^mm 
s^m-fi M o s h 7 y v-';^ :^ coy- hmmcomm b ± 

lem 1 cO««gcofff4i: <i|3I-ff1£f-CS.I.^ 

?.fl?ms»^ff:»j-fey^f. 

[fl^Jli 2 ] miS^Bxy 3y»«{c/r«!i^j^ F-t^y 

y-tixmb. 

m 1 co«iSi: 5rl>««^t^^i^c#*S^5/U 3 ym±m 
^»±com^coSP^(cjefigU, ^SiJSa;^>:aStco«« 
{CA-^-y-y^-fl.Xgi:, 
«a«^ii'^=Sr<i:t±iemicOSfiLli{cjeBKL, a'^- 
y- y^^Sr-f l>Xgi: . 

ll2co«ffifc^rl,?|«£$ix^^^*S^v«j 3 ym^:'J'-^j: 

< b i>±.mmiM±izmm-tixmb . 
m^tifzm^i^u^ymt:±m2<Dmm±izm^ 

j'^y-y-yy-thT.Ub. 
±§immimi'thTmb . 

1Mb. 

^mm^ai^'j 3 ymmcr)±M^nmip v- i^yy^ti 

;tffii:{iS:«fflIcofficoBfScoSB^$rx.yf-yi5^L, JilE 

^mm^ii>^j:hy^^yyM.^Mi&-t&xmb. ^mt 
hzb mmb-rmmMM.^m:}j^y>r<^^iTm. 

[000 1] 

:>j-fey-9-. ^«cg|fimcoxyy'y§iJWcffiffl$fil.ffm 
§fiitE:^-fe y^fSt/-e<0S!3&^rS{^M•ra . 
[0002] 

m»(7)ms] ls!*co»«^S^E:>]-feytf k LTJi, 
^tff, #^^T7 - 5 0 7 8 9^^miZEm^tlfzS.:fj 
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comm^m^t. cicosiomffifc^Eg^^LT^fit-i-t 

[00 0 3] ^LT, r-<'^yyA^ff)m2eoVMlzj± 

^iz i 9 , ^ 1 comffifc ig 2 commt commm^s. 

ti^itt. Zco^i\:i:^iii-thZtlzX^X. ElJ^ 
[00 04] 

fzmkimxii. v^inmm-ip&mzxr.xm&^ixx 

^noZtii<X'^^-i}^-otz. 

[0005] tfz. ig2£omfli(i, mm^i^X'h^^ 
m&m.L, iEmizmmmmt:mtii-tizttmmx' 

[0 0 0 6] §^>{i, E:'3{cJ;oT^^-r.sr'f-V75 

Aji^^B^fli^ 3 yx'i^^tix V ^ 1. 7t«) . 
&imTL. mmmz^ib\'^ommti^h'ofz. 

[0007] ^^BJOgWti, ??jS^**vJx$ < , 

s.:fji:^n6r-t TyyA^<7)m^^^*mm^tL. k 

[00 08] 

[i|}|i&(S^-r«.!t»iO#S] 

m^^tih, ■t^j:ib*>. mmm&^K-)]-tytiz}i\,^ 
X. ms^i^uoyw^xh*). mw^tihEi^izX':, 
xmi-thV'i'vyyM.b. ±mif-(^yyJ^±i,zmi^ 

^titz^mb. ±Mimi^±izm^^tirzmicovM 

k . SPt^^ LX ±nm 1 <7)«ffi{c*t|fl] Lxm&^ tifz 

-ox. ±imi<^vMtm2<r)mMb<Dm<7)mmt^^{t 
mmmt^ittizb^msiL. wKiz^m-ti^^ 

b. 2:<i;ti., 

[0009] (2) »^t<{S, ±ie ( 1) JcfcV^T. 
JJ^StMti. ^^^r<tt2oIjLh{c^}-8iJUTffi^^ii 

[00 10] {3} ^ti. HftKli. ±Mi(2) iza 
^^X. iiamiomffiJi, iJ'-^:<fct2o^±J::^|iJL 



[0011] {4) tfz. ntLKii.. ±ii{3) iza 

[00 12] (5) tfz.-»tL<ii. ±Si(l)i}-^h 

(4) {CfcV^T, ±iemi<^«flifc±ia>-U3y»:Ki: 

[00 13] {6)tti.ntL<li.±m(.l)i}^t, 

( 5 ) {cfc V . jjem 1 (^mmit^^^i^ v 3 y-c-M 

[0 0 14] (7) tfz, MtLKit. ±mil) ti-'h 

(6) {cfct^'iT, &^-byircrM^ 
%:9m-thm^mm^b-i^it^ix. ^<?)€-§-5n@laI 

lem 1 <7)mmmmb im-mAxS) i » 
[0 0 15] y^^yyj^bmi<7)mmb<r>uzi,i. m 
mm^m^^tixa 0 . n 1 commb m^ai- v 3 
« t 1 <7)i:ig b b<r)mi,z^ti, mmm 

[ 0 0 1 6 ] t ^c. W.mm.X/^ 1 coV&i)K »< 3)- 

(c«-tit{f. y-f^yyj=>. mmn^. mi comm. s 

^mb^j:h. 0. ®i<^«fii, mmiz^ 
m^tix\>^i^izii. mmiz^m^m\'^^bim 
LX. mK(ommimmzx^x±thmm^imr 

[0017] tfz. S.-)]^y^(nm\(r)mkii^. ^m^a 
xU3yT'«$fii>Ji^jc{±, m^'ty^ffm^-^i!^ 
mthm^^mmwriMosvyy'JX'^cny-hmM 
ff>nmh. ^ms^i^')^yx'm^^ixhcr>x\ K^'^y 
^bimmmb ^-MbtTS^-ti. z t # h . 

[0018] ( 8 ) t /s, mmMMAmi-^y^(n^ 
-fim\zii\-^x. smiki^')^ymm.iz^-ma^: F-fy 
^•tsxsi:, mim^±MiT-wm±.m^<7)^^\.zm 

m-hTMb. mi<^mkbts:hm%i\L^titz§'1^iki^ 

u 3 ymi:±imim±.\zm^ u . y i?^-tsx 
Si: , mm^'}f^£< b t±isii 1 comfiLttcj^^L, 

yN-:J'--yir2:-rSXgi:. Ig 2 com® 

■thlMb. m^^Ktz^U^Bi^Unymt:±.%^2<r> 
m&HzmiSLL. f^^--y'f-fhlMb. ilB^M 

•km^-ttTMb. u^msmiimm^tifz^m^ui^') 
3 yK±{cjg^-raisfc , }Mm^ui^') 3 yss^o 

[ 0 0 1 9 ] ^ 1 (nnmmmFBi^ u 3 yT««$ixT 
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[00 2 0] {9) t,tz.m9Mm,&i^y^\zi5\^ 

^ti. 'M^j:< 1 1 2-^\i)±\zm\^fitzw, 1 <r>%mt. 
mm:itLxiL%i^i<r>wzn]^Lxm^^fitzm2 

nmkh. }My^^yyMzmvi^ixhm:\zi,n 

X , ±iEm 1 <r)%mt w, 2 <r>^b<^^mm.m\Lt 

COO21] ( 1 0) ff4L<{i, ±iB (9) tcfev^ 

X. ±M^i<r>%w,im^e'y')^yxi^mfix\^ 
a. 

[00 2 2] {ID ttz.mL<\i. m.{9) X 

{i ( 1 0 ) {cfcv^T, ::(^K-n-^y^\i. Eti-^yfco 

mmm^^h Moshyy'Jx:?cr>y-h mmc^^n 

[00231^1 ff)mmii\ mmffmrniz^mLxm^ 
■^tihcoT. y^^yyj^t^iff)mMt(ommskm^ 

l.zX'3X^tliBJjmm,-t6:ikti^^mt^j:l . 

[0024] ( 1 2 ) ^ ^c, mwMm^m:^-ty^cr)m 

yy-t^iMt . m 1 co9mt^j:hmmit^tifz$'^^B 

u 3 ym^m^mii±.ff)m^<r)U'^izmf& l , 
^tif.imm<mmizj-^^-=.yi^-tixmt. mtn^ 
'yts:< k t±iem 1 <r>mmL\zn^\.. )^^--yy^ 
•fhTMk. '^2<mm.ktsihmm\Lt^f\.-ri.^m^^i^') 

::iym:'}f^j:<ki:,mmm}L\z^m-hJMk. ffi 
mtvrz'$>^^u >J a ym±ii^2<r)Vm±m^ 

L, j-^^--yyi-ixmk. ±timkmt:m^-t^j. 
uk. mmi:±ism^titim^Bi^uaym±m 
m-h xmk . ±tim^i^ u 3 ym^<r>±iiTMmi}^ 
Y-\^yf^^tirzmkiimimmm^<omi:^-y 

[ 0 0 2 5 ] m (onmmw^'> ij 3 yxm^^ tix 

±5 0, E^)-fe>-1>-c0«-^S-5QiStl.l;-f5!!ail]S8OMO 

s}-yy=jx:^coy-hmmmmh. m^i^')^y 
x-m^^ixhm^iizii.mi^y^km^vmmk ^- 
mY.Lxm\zm^-th ^ t is^x-^ h , 

[00 26] 

xhmmMm^K-n'^y^<nmmiXh'o . m2\i. 
z <nw. 1 <rmm^m.<n^wmx'h^. m 1 mm 2 
nr, z(n%\nmsmxhhmwn-mj^K-h^y^ 

\t. m^B^av-Uny^l 0 1 , T-m&^WM\Q2. 

m\mm 103, m^m^ii^i 04a, ^ 



iwfli (micoflffi) 104b, -KSMios, s^m 

fii(S2(0«fii) 1 0 7, HsmiMfflji^l 0 8, ^ 
Pfl09, ■SaiKl 10, ^^f-V^^Al 1 1, 
A?L1 \ 2imx.X\^h, 

[0027] «l^(*:-CJ>i.^MJi, E:»J®AfL 1 1 
2A^A§ixl>, ff:/3®AfLl 1 2{c^A§ii^c^ 
i)K r^-^yyJ^l 1 l{=E:»]S:SPxSt, -5-<off:ftiO 
±^^izmtxy^^yyJ*l 1 lA^^-fl.. 

[0 0 28] ^^'f^r77Ai 1 iti^-tlk. zcoy 
^ -V-y 1 1 1 ±{cjgfig§ii?t^»mfiS 1 0 4 b i: S 
MVM 1 0 7 1 oraoSPf 1 0 9 S ,0^0, 

«rij«Si 1 0 4 b t m^vm loik (^^mcom^t/^it 
t^zk izx^xmmmmzm&^tLi,immmmt 
•th> zm'ms^it-kmacti.zk^zxy) . s.-^^ 
m&ttzkt)<x%t. 

[ 0 0 2 9 ] 7 A 1 1 1 ti, -^-wm^Wi^fifz 
m^Bi^') ■:iym^^x^hixtzmimmxtbhtzi^. 

mmm^^m^Lx\^h. 

[0030] y^^ryyM,! 1 1 k^WMMl 04bfc 

c^HWi, mimio^tm&^ixxii'o. ^wmMi 

04bi:SSl OlkffMMr^WmmiQAhk^-W 

mmmi 0 2k<rm\z^ti,n-imm.^mLLx\^ 

$f>{^, l!{l^l0 3{i, ll^-r«.J:-5{c, *ffl*K 

[0 03 1 ] i/i, ^ifimffii 04bt, wimios 
T, i^ftJi 1 0 3C0, ^mi<r)±.mz. ^mm&i o 4 

h(nmizm\^ix-rz^mm^^inh , 

[0 03 2] ^:i^{^J:^T, y^f'^^^Ai 1 1, m\L 

mo3. siwmm i o 4 bfflsoisijjsg^iKc j; -,-c 

mm. 1-0 4 b , MkH 1 0 3*i, 1S^«c^SiJ$*iTV^ 

i^\z\i. mL\zm\^m\^^k\mLx. m. 
<mMmmzii-^x^th^fim:m.th ztifix 

[0033] mmVM 1 0 7<r>±mi. T^l^^tf^ H-t 

yi^^iix^^^j:^^tm^com^i^u^yf^xrc^fzm 

1 0 7ioiitt*>m$iii.. tfz. m^mmi oKrtm 
mimmx'^izmozkizx'o>j~i'm^it:imt 

t:ikt^X'th. 

[0034] tLhcoj; o \z^ immff^w. 1 (nmm^mx' 
hhWm^mK-)}^y^\zi,ix\i. y^^yyM.1 i 

1 m^tmmi^tifzmiki^ u 3 vsr^v^Tf^ ii>ix7t 

IfittMWt^fL, -ffrKimi 0 4bi:y'f^'-V75Al 
1 1 i:«^ra(3«iKfLlll 0 Simm^fi^kk hiz. Z 

tK^'^wmm 10 4b kMim 1 0 3 1 tiitiitcos^t' 
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[0035]$ t,iz. mMmmi o 7<7)±mi. T^ms 

[ 0 0 3 6 ] iXtC, Ji3*L?t*IKBcOlS 1 (nW^mX 

-136 {i, m^-mm.<n^i.m:W%fhmxhh. 

m^\zii\^x. ic^ffltfom^SxUnyamioi 
{c. CMOSlHlS§C0'!7i;l/jeBgi:|SI-c7)^|ie^teticSl 

0 2i:^:^yiiii>&^. m:mzx-:>xmm-^> 

^ft{i;««*>'N-subT-J)ix{fP-well . S^A^'P-sub 
TSiixtf, N-wellt-r.& (Il3c?)lg (a) . 
(b) ) . 

[0 0 37] ^mMSS^Ml 0 2c?)±(C, LOCOSJg 

m}iw\-(r)mitm i o 3 ^ ^ucj^j: -^xmrnzm 
mtt (?m<7)s^^izB&-th) , ^mizm 

y^J^LTt^V^ (laStOlS (c) ) . 
[0 0 3 8] <XlZ^ I14{C*3V^T. Sftffil 03(7)±iZ 
ll^ttffiffliS^l 0 4 at nlMm® 10 4b ^m&'th 

y^:S''--yi^im (I14C0IS (d) ) , icoJl 
f*J^I.CMOSIlISg (XJiMOSHSg) «7)^r'-h 

m^coffm. ^u^i^'j^yxh^zbti^^-y-^cox. 

mMl 0 4 b^<7)Jgfig:tllB${CCMOS[5Ig§ (XJiMO 

SIlIK) i>-^itLxm&-f^Zti^ll&b^j:h. 
[0039] TsrtSm 1 0 4 bO±(lM{bll^c7)ffiS)S 

1 0 5 imtzm. mm^^ p s G)i^c7)gstJi i o e 

Srffd (il4cOIg (e) . (f ) ) , 
[0 04 0] <5:{C. I15C7)IS (g) « (h), (i) 
{cfcv^T. Esmfigl 0 7 b^j:6TMm^V-t'yf^^ 

[0 04 1] igV^T, ia6{IijV^T. 7-yS^{Cj;-oT 

t7)«aMl 1 OAi?g)g$ii, m^Bi^Vaym.1 0 1 

(I16(7)IS ( j ) ) . dOfc^, ^^B^HV-Ua 
ymm 1 0 1 fcffigcfl 1 0 2 tOlS(c«E?rEPSDL^rA< 
A,x -y ^-rs ; 1 1 J: o T , mfea^Hi^ U 3 vSfi^ 1 
0 i co;^i*<x.y^yi^$^T.. ^sewtiJi i 0 2{i:. x 
•yi-y^^ti-fizm-tzbi^x^i. ztuzx-ox. y 

^^yyAl 10i:E^)«A?Ll 1 Ib^mmmmx^ 

I. (laeoig (k) ) . 



[0042] ±MLt::^WMcr>m 1 omtmBxht^ 

MMS^E1:-*^y-^<7)mM-jTmiZj:r,X . COMOSIhI 
88 (MO S 085) tlH-^itc-^ftLT-fey-y-^S 

[0 04 3] HTJi, *jfi|BflcO|g2(0|lifiJg®TS)^» 

(omtmmio^mmx'h^^ m7Mm8izi3\,^x. z 
(r)m2<mmmmx'hmm^m^E:fj'^y^ii. m 
ffn>-vaym.2 0 1 , ^-wmmm2o 2 , mimm 

2 0 3, SI^«flgi2^2 0 4a, -sriSmfi 2 0 4 b , 0 
^«li2 0 6 , llffi«ffiffl«ji(*:2 0 7 , ^P«2 0 8, 
ffiaii20 9. y^^77i.2 10, EtimXll211 

^mix^^i. 

[0044] aaO^#:T$)^S^{i, ffi:^I^A?L2 1 
i^X^til, E:fjmx^2 1 i{c?IA;^ti.^^^ 
f}K 1 0«cE^)$:Siii.l.t, -?-<7)E:)jc7) 

±%^\zm^xy^^y'72>^2\Q-mm-h. ^-(^ 

75A2 1 OA^SHi-rSi:, Z(r)i^^^yyA2 1 0± 
JciJg^i^ilTfsriMWg 2 0 4 b fc S^mg 2 0 6bm<r> 
mt20 8imtti>. -5^15, nri!l««i2 04bfcSI 
2 0 6 1 coiScoSBStA^'^^k-t c: t {C J; o T , M 
««iraf;:j^^$fT.7tt?«^»*^fb t , £E^j ^eifcb-t.& 
^J:*»'r#«., ^-f^75i.2l 0(±, 

[0 04 5] r-(^yyM.2 1 0 1 nrKl««i2 0 4 b i: 

(r>mzii. mim2 0 3tmis.^tixi5*). ^iiii;^2 
04 b bmm2 0 1 b<r)mm/^wmM2 o ihb^m 
m:mm 2 o 2 1 ff^mz^ t mmmi^:^m lx v ^ 

[ 0 0 4 6 ] $ i!f[:M2 0 3 ^wm& 

m2o 3<D^wmm<r>^timcr)^x 0 . iri&^^i 
2 0 4 h<r>^mms^(^^ti^ti<7imm*^i^b^j:i x 0 

iz. -siWmm204h^:]fmUzZblzXr,X. y-f-v 
75A2 1 Ok. i?ftJl203i:. ■BJii«|i204bt 

conK(r>^m^mmz x ^x^tm:hmi±^ < 
•tizbmmx'hh, 

[0047] i^tfz^mBmm 2 (7)mmmmxh^m 
m^Mj^s.:h-b:y^izi5\,^xh. mi(Dmmmmb\p\m 
^j:%M^nhzbti-x^i, $^.{c, z(om2(r)mm^ 
mizii\,mi. mim2o 3(r)^mmm(r)^ti^'tiff) 

Mi 0 , ^iWfii2 0 4 b<7):g-^SlJ{ii^c7)'?■i^-e•i^^O 
mm^Kkb^j:hXo<,Z^Wim^2 0 4h^m^LX\>^h 

<nx\ y-f^yyj^2iob. mim2 0 3 1 , ^mrn 

«i 2 0 4 b i <7)n:S.cr)Wm^mmi,z io-Citl.JS:'jS 

izt<imt^zb*^mTS)6. 
[ 0 0 4 8 ] ±muz:i^^m(r>m2<7)mtmmx 

-HI 2{i. ^sd^imo^xmmmtmxh 
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OIJC. CMOSHSI (MOSHIK) W>!7x;Wg^fc|nI 

P-well, a«*^'P-sub-CS)*l{f, N-wellfc-f^ (119 
(^TM ( a ) . ( b ) ) . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As a conventional electrostatic-capacity formula pressure sensor, there is a pressure sensor 
indicated by JP,7-50789,B, for example. An electrostatic-capacity formula pressure sensor given [ this ] in an official report 
forms the 1 st electrode by impurity difiusion at a single-crystal-silicon substrate top, and is formed in the shape of a diaphram 
with the polycrystal silicon with which this 1 st electrode and the 2nd electrode which counters through an opening were 
electric-conduction-ized. 

[0003] And if a pressure is impressed to the diaphram-like 2nd electrode, the 2nd electrode which is a diaphragm will displace 
with this impressed pressure. It has the composition of detecting a pressure, by the electrostatic capacity between the 1 st electrode 
and the 2nd electrode changing, and detecting this change with the variation rate of this 2nd electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pressure sensor which detects a pressure especially 
tiie electrostatic-capacity formula pressure sensor used for engine control of an automobile, and its manufacture method. 
[0002] 

[Description of the Prior Art] As a conventional electrostatic-capacity formula pressure sensor, there is a pressure sensor 
indicated by JP J-50789,B, for example. An electrostatic-capacity formula pressure sensor given ['this ] in an official report 
forms the 1st electrode by impurity difiusion at a single-crystal-silicon substrate top, and is formed in the shape of a diaphram 
with the polycrystal silicon with which this 1 st electrode and the 2nd electrode which counters through an opening were 
electric-conduction-ized. 

[0003] And if a pressure is impressed to the diaphram-like 2nd electrode, the 2nd electrode which is a diaphragm will displace 
with this impressed pressure. It has the composition of detecting a pressure, by the electrostatic capacity between the 1st electrode 
and the 2nd electrode changing, and detecting this change with the variation rate of this 2nd electrode. 
[0004] 

[Problem(s) to be Solved by the hivention] However, with the conventional technology mentioned above, since the 1st electrode 
was formed of diffusion, the junction capacitance with a silicon substrate was very large, since the stray capacity between the 1st 
electrode and the 2nd electrode became size, the detection precision of a pressure was low and highly precise pressure detection 
was not able to be performed. 

[0005] Moreover, since the 2nd electrode had the structure of contacting directly the air which is a measured medium, when the 
polluted air which the gasoline etc. mixed contacted the 2nd electrode, the leakage current occurred, it is difficult to detect 
electrostatic capacity correctly, and it was not able to perform highly precise pressure detection. 

[0006] Furthermore, since the diaphram displaced with a pressure was made from polycrystal silicon, it was easy to cause plastic 
deformation and the correspondence relation of the pressure and change of electrostatic capacity which are impressed may have 
been changed. For this reason, the precision of pressure detection fell and there was a problem of being inferior to reliability. 
[0007] The purpose of this invention has small stray capacity, and is the plastic deformation of the diaphragm section which 
receives a pressure being suppressed, and realizing the electrostatic-capacity formula pressure sensor in which highly precise 
pressure detection is possible, and its manufacture method. 
[0008] 

[Means for Solving the Problem] 

(1 ) this invention is constituted as follows, in order to attain the above-mentioned purpose. Namely, the diaphram displaced with 
the pressure which is a single-crystal-silicon substrate and is impressed in an electrostatic-capacity formula pressure sensor, With 
the insulator layer formed on the above-mentioned diaphram, the 1st electrode formed on the above-mentioned insulator layer, the 
2nd electrode which coxmtered the 1st electrode of the above and was formed through the opening, and the pressure impressed to 
the above-mentioned diaphram When the distance between the 1 st electrode of the above and the 2nd electrode changes, it detects 
that the electrostatic capacity between the 1 st electrode and the 2nd electrode changes, and has a means to change into voltage. 
[0009] (2) Preferably, in the above (1), the above-mentioned insulator layer is divided or more into at least two, and is 
constituted. 

[0010] (3) Moreover, preferably, in the above (2), the 1st electrode of the above is divided or more into at least two, and is 
constituted. . - . _ 

[001 1] (4) Moreover, in the above (3), the area of the 1st electrode of the above is smaller than the area of the above-mentioned 
insulator layer preferably. 

[0012] (5) Moreover, in (4), between [ a part of] the 1st electrode of the above and the above-mentioned silicon substrates serves 
as hollow from the above (1 ) preferably. 

[00 1 3] (6) Moreover, in (5), the 1 st electrode of the above is preferably constituted from the above ( 1 ) by polycrystal silicon. 
[0014] (7) Moreover, the material of the gate electrode of an MGS transistor and the material of the 1st electrode of the above 
which this pressure sensor is preferably united with the digital disposal circuit which processes the signal of a pressure sensor in 
(6) from the above (1 ), and this digital disposal circuit has are the same material. 

[00 1 5] The insulator layer is formed between a diaphram and the 1 st electrode, and the stray capacity produced between the 1 st 
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electrode and a single-crystal-silicon substrate and between the 1st electrode and an impurity is reduced. 

[0016] Moreover, it divides finely, it is got blocked, and if an insulator layer and the 1 st electrode constitute so that it may be 

divided and formed in two or more fields, they will become possible [ reducing stress distortion produced according to a 

diaphram, an insulator layer, the 1st electrode, and a mutual coefficient-of-thermal -expansion difference ]. That is, when the 1st 

electrode and the insulator layer are divided into plurality, as compared with the case where it is not divided into plurality, stress 

distortion produced according to a mutual coefficient-of-thermal -expansion difference can be reduced. 

[0017] Moreover, when the 1st electrode of a pressure sensor consists of polycrystal silicon, since the material of the gate 

electrode of the MOS transistor of the digital disposal circuit which processes the signal of a pressure sensor also consists of 

polycrystal silicon, it can unify and constitute a pressure sensor and a signal-processing time. 

[00 1 8] (8) Moreover, the process which dopes an impurity to a single-crystal-silicon substrate in the manufacture method of an 
electrostatic-capacity formula pressure sensor. The process which forms an oxide film in the predetermined portion of the 
above-mentioned impure lifter, and the process which forms the electric-conduction-ized polycrystal silicon film used as the 1 st 
electrode on the above-mentioned oxide film, and carries out patterning. The process which forms a sacrifice layer on the 
electrode of the above 1 st at least, and carries out patterning. The process which forms the electric-conduction-ized polycrystal 
silicon film used as the 2nd electrode on the above-mentioned sacrifice layer at least, The process which forms the insulated 
polycrystal silicon film on the electrode of the above 2nd, and carries out patterning, The process which removes the 
above-mentioned sacrifice layer, the process which forms a protective coat on the polycrystal silicon film by which the insulation 
was carried out [ above-mentioned ], and the field where the above-mentioned impurity of the above-mentioned 
single-crystal- silicon substrate was doped ********** the predetermined portion of the field of an opposite side, and are 
equipped with the process which forms the diaphram which consists of the above-mentioned impurity. 
[00 1 9] The 1 st electro de consists of polyc rystal silicon, and whe n it consists of polycrystal silicon, the material of the ga te 
^ electrode^oTSie'MO'S transistor of the digital disposal cirCUlt which processes the signal ot a pressure sensor can also unify a 
pres sure senso r n nii ^ ^ipinl pr^^^^^inp tim^, nn^ rnn mnnnfTi'"^^^^ ^hfT P simultan eouslv. 

10020] (9) Moreover, the diaphram displaced with the pressure which is a single- Uy Mai jilieon substrate and is impressed in an 
electrostatic-capacity formula pressure sensor, With the 1 st electrode which was formed on the above-mentioned diaphram and 
divided or more into at least two, the 2nd electrode which countered the 1 st electrode of the above and was formed through the 
opening, and the pressure impressed to the above-mentioned diaphram The electrostatic-capacity formula pressure sensor 
characterized by having a means to detect that the electrostatic capacity between the 1 st electrode and the 2nd electrode changes 
when the distance between the 1st electrode of the above and the 2nd electrode changes, and to change into voltage. 
[0021] (10) hi the above (9), t he 1st electro_de of the above consists of polycrystal silicon preferably. 

[0022] (11) Moreover, in the above (9) or (10), the material of the gate electrode of an MOS transistor and the material of Jfl^e 1st 
electrode of the above which this pressure sensor is united with the digital disposal circuit which processes the signal < 
pressure sensor, and this digital disposal circuit has are the same material preferably. 
[0023] Since the 1 st electrode is divided and formed in two or more fields, it becomes possible [ reducing stress distortion 
produced according to the coefficient-of-thermal-expansion difference of a diaphram and the 1st electrode ]. 
[0024] (12) Moreover, the process which dopes an impurity to a single-crystal-silicon substrate in the manufacture method of an 
electrostatic-capacity formula pressure sensor. The process which forms the electric-conduction-ized polycrystal silicon film used 
as the 1 st electrode in the predetermined portion of the above-mentioned impure lifter, and carries out patterning to two or more 
divided fields. The process which forms a sacrifice layer on the electrode of the above 1 st at least, and carries out patterning. The 
process which forms the electric-conduction-ized polycrystal silicon film used as the 2nd electrode on the above-mentioned 
sacrifice layer at least. The process which forms the insulated polycrystal silicon film on the electrode of the above 2nd, and 
carries out patterning. The process which removes the above-mentioned sacrifice layer, the process which forms a protective coat 
on the polycrystal silicon film by which the insulation was carried out [ above-mentioned ], and the field where the 
above-mentioned impurity of the above-mentioned single-crystal-silicon substrate was doped ********** the predetermined 
portion of the field of an opposite side, and are equipped with the process which forms the diaphram which consists of the 
above-mentioned impurity. 

[0025] The 1 st electrod e consists of polycrystal si licon, and when it consists of polycrystal silicon, the material of the gate 
electrode of the MOS transistor Of the digital disposal circuit which processes the signal of a pressure sensor can also unify a 
pressure sensor and a signal-processing time, and can manufacture them simultaneously. 
[0026] 

[Embodiments of the Invention] Drawing 1 is the cross section of the electrostatic-capacity formula pressure sensor which is the 
1 st operation gestalt of this invention, and drawing 2 is the plan of this 1 st operation gestalt. the electrostatic-capacity formula 
pressure sensor which is this 1st operation gestalt in drawing 1 and drawing 2 -- the single-crystal-silicon substrate 101, the 
impurity diffusion layer 102, the oxide-film layer (insulator layer) 103, fixed electrode wiring 104a, movable-electrod e^( 1 st 
el ectrode) 104b , a protective coat 105, a fixed electrode (the 2nd electrode) 107, the structure 108 for fixed electrodes, an 
opening 1 09, a protective coat 1 1 0, a diaphram 111, and pressure introduction -- it has the hole 1 1 2 

[0027] the air which is a measured medium — pressure introduction -- it is introduced to a hole 112 pressure introduction — if the 
air introduced into the hole 1 1 2 applies a pressure to a diaphram 1 1 1 , a diaphram 1 1 1 will displace according to the size of the 
pressure 

[0028] If a diaphram 1 1 1 displaces, when [ firom which the opening 109 between movable-electrode 104b and the fixed 



ial ofjte 



8/19/03 4:08 PM 



http7Avww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



air introduced into the hole 21 1 applies a pressure to a diaphram 210, a diaphram 210 will displace according to the size of the 
pressure If a diaphram 210 displaces, the electrostatic capacity from which movable-electrode 204b and the fixed electrode 206 
which were formed on this diaphram 210, and the opening 208 of a between change and which was formed between two 
electrodes when it was got blocked and the distance between movable-electrode 204b and a fixed electrode 206 changed can 
change, and a pressure can be detected. A diaphram 210 is the brittle material made using the single crystal silicon by which 
impurity difilision was carried out. 

[0045] The oxide film 203 is formed between a diaphram 210 and movable-electrode 204b, and the stray capacity produced 
between movable-electrode 204b and a substrate 201 and between movable-electrode 204b and the impurity diffusion layer 202 
is reduced. 

[0046] Furthermore, it is possible to reduce greatly stress distortion produced according to the mutual 

coefflcient-of- thermal-expansion difference of a diaphram 2 10, an oxide film 203, and movable-electrode 204b by having carried 
out division formation of the oxide fihn 203 fmely, and having formed movable-electrode 204b so that it might be the form where 
it overhung in the upper part, and might be got blocked and each area of each division field of movable-electrode 204b might 
serve as size from each area of each division field of an oxide fihn 203. 

[0047] Also in the electrostatic-capacity formula pressure sensor which is the 2nd operation gestalt of this invention mentioned 
above, the same effect as the 1 st operation gestalt can be acquired. Furthermore, in tiiis 2nd operation gestalt, since 
mevabIe-elecg|od c 204b js formed so that each area of each division field of movable-electrode 204b may serve as size, it is more 
possible than each area of each division field of an oxide film 203 to reduce greatly stress distortion produced according to the 
mutual coefficient-of-thermal-expansion difference of a diaphram 210, an oxide fihn 203, and movable-electrode 204b. 
[0048] Next, the manufacture method of the electrostatic-capacity formula pressure sensor which is the 2nd operation gestalt of 
this invention mentioned above is explained. Drawing 9 - drawing 12 are drawings explaining each process of the 
above-mentioned manufacture method. In drawing 9 , the same impurity diffusion layer 202 as well formation of a CMOS circuit 
(MOS circuit) is formed in the single-crystal-silicon substrate 201 for IC manufacture by ion implantation and thermal diffusion. 
This impurity layer will be made into N-well, if a substrate is N-sub and P-well and a substrate are P-sub (the process (a) of 
drawing 9 , (b)). 

[0049] On the impurity difilision layer 202, the same oxide film 203 as the object for LOCOS formation is altematively formed by 
thermal oxidation (process of drawing 9 (c)). Or after forming a whole surface oxide film, you may carry out patterning by dry 
etching. 

[0050] Next, in drawing 10 and drawing 1 1 , the polycrystal silicon with which the impurity for forming wiring 204a for fixed 
electrodes and movable-electrode 240b on an oxide film 203 was doped is formed, and patterning is performed (process of 
drawing 10 (d)). 

[0051] Patterning according the sacrifice layers 205, such as an oxide film and a PSG fihn, to a deposition and photoetching is 
performed on wiring 204a for fixed electrodes, and movable-electrode 246b (process of drawing 10 (e)). 
[0052] Then, and patterning of the polycrystal silicon fihn with which the impurity used as a fixed electrode 206 was doped, and 
the polycrystal silicon film 207 of non doping is carried out (the process (f) of drawing 10 , process of drawing 1 1 (g)). 
depository ] 

[0053] Next, wet etching of a part of oxide film 203 is carried out to the sacrifice layer 205 by fluoric acid etc. (process of 
drawing 1 1 (h)). 

[0054] Then, in drawing 12 , the protective coats 209, such as a nitride, are formed on the polycrystal silicon film 207 (process of 
drawing 12 (i)), and wet etching is carried out by KOH etc. from the rear face of the single-crystal-silicon substrate 201 (process 
of drawing 12 (j)). At this time, by **********ing applying voltage between the single-crystal-silicon substrate 201 and a 
diffusion layer 202, it ♦♦********s and only the single-crystal-silicon substrate 201 can leave the impurity diffusion layer 202, 
without ****** ****ing. this — a diaphram 210 and pressure introduction — simultaneous formation of the hole 21 1 can be 
carried out 

[0055] By the manufacture method of the electrostatic-capacity formula pressure sensor which is the 2nd operation gestalt of this 
invention mentioned above, it can unify on the same substrate as a COMOS circuit, a sensor can be manufactured, and the 
manufacture method of the small and cheap pressure sensor by which the property was stabilized can be realized. 
[^^^^] Drawing 1 3 is the block diagram of the digital disposal circuit applied to signal processing, such as an output signal from 
the electrostatic-capacity formula pressure sensor of this invention. This digital disposal circuit consists of the signal impression 
section 231, the pressure detecting element 232, a capacity detecting element 233, and an output controller 234 in drawing 1 3 . 
[0057] The signal impression section 23 1 is equipped with a power supply VDD and analog switches SWl and SW2. Moreover, 
the pressure detecting element 232 is the capacitor as a pressure sensing element formed of a movable electrode (104b, 204b) 
and a fixed electrode (107 206) which consists of one capacitor CS and this mentioned above. < 
[0058] The capacity detecting element 233 is constituted by analog switches SW3, SW4, and SW5, an operational amplifier OPl, 
and Capacitors CR, CT, and CF. The output controller 234 is constituted by a power supply VDD, an operational amplifier 0P2, 
resistance R4, R5, R6, and R7, and the capacitor C4. 

[0059] The signal impression section 23 1 , the pressure detecting element 232, and the capacity detecting element 233 serve as 
switched-capacitor circuitry, and the output which is proportional to capacity value by the on-off control action of each switch is 
obtained. When output voltage (output of OPl) of the capacity detecting element 233 is set to Vo, operation of this circuit is I 
expressed with the following formula (1). However, CF, CT, CS, and CR are taken as the electrostatic capacity value of J 
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Capacitors CF, CT, CS, and CR, respectively. 
CF- Vo (n) = CF- Vo(n- 1 )-CT- Vo(n- 1 )-CS- VDD+CR- VDD — ( 1 ) 
Finally, it becomes the relation expressed with the following formula (2). 
Vo = (/(CR-CS) CF) and VDD — (2) 

Therefore, a pressure is impressed to a sensing element and it can change that the capacity value of Capacitor CS changes into a 
voltage output. 

[0060] The output controller 234 adjusts this output voltage in predetermined offset voltage and predetermined sensitivity. By this 
circuitry, a pressure signal can be changed into a voltage signal comparatively easily. 

[0061] The digital disposal circuit mentioned above consists of CMOS circuits, if the gate electrode of this CMOS circuit is 
polycrystal silicon, can unify a CMOS circuit and a pressure-sensor main part, and can fabricate them. 

[0062] Drawing 14 is the cross section of the electrostatic-capacity formula pressure sensor which is the 3rd operation gestalt of 
this invention, and drawing 15 is the plan of this 3rd operation gestalt. the electrostatic-capacity formula pressure sensor which is 
this 3rd operation gestalt in drawing 1 4 and drawing 1 5 -- the single-crystal-silicon substrate 301, the impurity diffusion layer 
302, oxide-film layer 303a, fixed electrode wiring 304a, movable-electrode 304b, a fixed electrode 307, . the structure 308 for 
fixed electrodes, an opening 309, a protective coat 3 1 0, diaphram 311a, slot 311b, and pressure introduction - it has the hole 3 1 2 

[0063] the air which is a measured medium -- pressure introduction - if it is introduced to a hole 312 and a pressure is applied to 
a diaphram 311, diaphram 311a will displace according to the size of the pressure If diaphram 311a displaces, the opening 309 
between movable-electrode 304b and the fixed electrodes 307 which were formed on this diaphram 3 1 1 a can change, the 
electrostatic capacity formed between two electrodes of this can change, and a pressure can be detected. 

[0064] Diaphram 311a forms the stable pressure passivity structure with sufficient reliability, without deforming plastically, since 
it is built using the single crystal silicon which is a brittle material and by which impurity diffusion was carried out. 
[0065] Diaphram 3 11 a can reduce stress distortion produced according to the coefficient-of-thermal-expansion difference of 
diaphram 3 1 1 a and movable-electrode 304b by having divided slot 311b into the substrate 301 fmely, having formed it in it, and 
having formed movable-electrode 304b only in the upper parts other than slot 311b. 

[0066] The upper part of a fixed electrode 307 is covered by the structure 308 for fixed electrodes made by the insulating 
polycrystal silicon film by which the impurity is not doped, and is reducing the leakage current by wearing completely rigid 
strengthening of a fixed electrode 307, and the front face of a fixed electrode 307 with an insulator. 

[0067] As mentioned above, according to the electrostatic-capacity formula pressure sensor which is the 3rd operation form of 
this invention, it considers as the brittle material made using the single crystal silicon by which impurity diffusion was carried out 
in diaphram 311a, and these movable-electrodes 304b is divided into two or more fields. Furthermore, the upper part of a fixed 
electrode 307 is covered by the structure 308 for fixed electrodes made by the insulating polycrystal silicon fibn by which the 
impurity is not doped. Therefore, the pressure passivity structure is stable, and there is little deformation by the thermal strain and 
it can realize an electrostatic-capacity formula pressure sensor with highly precise high reliability with few leakage currents. 
[0068] Next, the manufacture method of the electrostatic-capacity formula pressure sensor which is the 3rd operation gestalt of 
this invention mentioned above is explained. Drawing 16 - drawing 19 are drawings explaining each process of the 
above-mentioned manufacture method. In drawing 16 , the same impurity diffusion layer 302 as well formation of a CMOS circuit 
is formed in the single-crystal-silicon substrate 301 for IC manufacture by ion implantation and thermal diffusion (the process (a) 
of drawing 16 , (b)). This impurity will be made into N-well, if a substrate is N-sub and P-well and a substrate are P-sub. 
[0069] On the impurity diffusion layer 302, the same oxide films 303a and 303b as the object for LOCOS formation are 
alternatively formed by thermal oxidation (process of drawing 16 (c)). Or after forming a whole surface oxide film, you may carry 
out patterning by dry etching. 

[0070] Next, in drawing 17 , the polycrystal silicon with which the impurity for forming wiring 304a for fixed electrodes and 
movable-electrode 304b on oxide-film 303a and the impurity diffusion layer 302 was doped is formed, and patterning is 
performed (process of drawing 1 7 (d)). 

[0071] And patterning according the sacrifice layers 306, such as an oxide film and a PSG film, to a deposition and photoetching 
is performed on movable-electrode 340b etc. (process of drawing 17 (e)). 

[0072] Then, and patterning of the polycrystal silicon film with which the impurity used as a fixed electrode 307 was doped, and 
the polycrystal silicon film 308 of non doping is carried out (the process (f) of drawing 17 , process of drawing 18 (g)). 
depository ] 

[0073] Then, wet etching of the sacrifice layer 306 and the oxide-fihn 303b is carried out by fluoric acid etc., and an opening 309 
and slot 3 1 1 b are simultaneously formed of it (process of drawing 18 (h)). Then, the protective coats 3 1 0, such as a nitride, are 
formed (process of drawing 19 (i)), and wet etching of the anisotropy is carried out by KOH etc. from the rear face of the 
single-crystal-silicon substrate 301 (process of drawing 19 (j)). 

[0074] It **********s and only the single-crystal- silicon substrate 301 can make the impurity diffusion layer 302 leave by 
**********ing applying voltage between the single-crystal-silicon substrate 301 and a diffusion layer 302 at this time, without 
**********ing. fliis - diaphram 3 Ma and pressure introduction - simultaneous formation of the hole 312 can be carried out 
[0075] By the manufacture method of the electrostatic-capacity formula pressure sensor which is the 3rd operation gestalt of this 
invention mentioned above, it can unify on the same substrate as a COMOS circuit, a sensor can be manufactured, and the 
manufacture method of the small and cheap pressure sensor by which the property was stabilized can be realized. 
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[0076] In addition, it sets for the example mentioned above and they are a movable electrode (104b, 204b, 304b) and an oxide 
film (although the number of partitions of 103 and 203 is setting to 16, the number of partitions is good at the number of 
partitions from which it is not restricted to 16 but the distorted reduction effect according to required specification is acquired, 
and the nimiber should just be the value of 2 or more ****s.). 

[0077] Moreover, although the electrostatic-capacity formula pressure sensor of this invention is suitable as a pressure sensor for 
the engine control for automobiles, if not only the object for automobiles but a pressure is detected, it is applicable to other things. 

[0078] 

[Effect of the Invention] Since this invention is constituted as explained above, it has the following effects. Since it considers as 
the brittle material from which the diaphram was made using the single crystal silicon by which impurity diffusion was carried out 
and an oxide film is arranged between a movable electrode and die TA YAFURAMU, stray capacity is reduced and the 
electrostatic-capacity formula pressure sensor in which highly precise pressure detection is possible can be realized. 
[0079] Moreover, if a movable electrode and an oxide film are constituted so that it may be divided into two or more fields, they 
can reduce stress distortion produced according to a diaphram, an oxide film, and the coefiTicient-of-thermal-expansion difference 
between movable electrodes, and can realize the electrostatic-capacity formula pressure sensor in which still highly precise 
pressure detection is possible. 

[0080] Moreover, if the upper part of a fixed electrode is constituted so that it may be covered by the structure for fixed electrodes 
made by the insulating polycrystal silicon film by which the impurity is not doped, there is little deformation by the thermal strain 
and an electrostatic-capacity formula pressure sensor with highly precise high reliability with few leakage currents can be 
realized. 

[0081] Moreover, the electrostatic-capacity formula pressure sensor which has the stable property which there is no plastic 
deformation of the structure which receives a pressure, and cannot receive distortion by the intrinsic stress at the time of thermal 
stress membrane formation easily is realizable. 

[0082] Furthermore, since it can manufacture using general IC manufacture process, 1 chip-ization with the circuit secfion is 
attained and the manufacture method whose price can miniaturize and fall can be realized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. • 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostatic-capacity formula pressure sensor characterized by providing the following. The diaphram which is a 
single-crystal-silicon substrate and is displaced with the pressure impressed. The insulator layer formed on the above-mentioned 
diaphram. The 1st electrode formed on the above-mentioned insulator layer. A means to detect that the electrostatic capacity 
between the 1 st electrode and the 2nd electrode changes when the distance between the 1 st electrode of the above and the 2nd 
electrode changes, and to change into voltage with the 2nd electrode which coimtered the 1st electrode of the above and was 
formed through the opening, and the pressure impressed to the above-mentioned diaphram. 

[Claim 2] It is the electrostatic-capacity formula pressure sensor characterized by dividing the above-mentioned insulator layer or 

more into at least two in an electrostatic-capacity formula pressure sensor according to claim 1 , and being constituted. 

[Claim 3] It is the electrostatic-capacity formula pressure sensor characterized by dividing the 1st electrode of the above or more 

into at least two in an electrostatic-capacity formula pressure sensor according to claim 2, and being constituted. 

[Claim 4] The electrostatic-capacity formula pressure sensor characterized by the area of the 1 st electrode of the above being 

smaller than the area of the above-mentioned insulator layer in an electrostatic-capacity formula pressure sensor according to 

claim 3. 

[Claim 5] The electrostatic-capacity formula pressure sensor characterized by between [ a part of] the 1st electrode of the above 
and the above-mentioned silicon substrates being either of the claims 1-4 with hollow in the electrostatic-capacity formula 
pressure sensor of a publication. 

[Claim 6] It is the electrostatic-capacity formula pressure sensor characterized by the 1st electrode of the above consisting of 
polycrystal silicon in an electrostatic-capacity formula pressure sensor given in either of the claims 1-5. 
[Claim 7] The material of the gate electrode of an MOS transistor and the material of the 1 st electrode of the above which unite 
with the digital disposal circuit to which this pressure sensor processes the signal of a pressure sensor in an electrostatic-capacity 
formula pressure sensor given in either of the claims 1-6, and this digital disposal circuit has are an electrostatic-capacity formula 
pressure sensor characterized by being the same material. 

[Claim 8] The manufacture method of the electrostatic-capacity formula pressure sensor characterized by providing the following. 
The process which dopes an impurity to a single-crystal-silicon substrate. The process which forms an oxide fihn in the 
predetermined portion of the above-mentioned impure lifter. The process which forms the electric-conduction-ized polycrystal 
silicon film used as the 1 st electrode on the above-mentioned oxide fihn, and carries out patterning. The process which forms a 
sacrifice layer on the electrode of the above 1st at least, and carries out patterning. The process which forms the 
electric-conduction-ized polycrystal silicon film used as the 2nd electrode on the above-mentioned sacrifice layer at least. The 
process which forms the insulated polycrystal silicon fihn on the electrode of the above 2nd, and carries out patterning, The 
process which removes the above-mentioned sacrifice layer, the process which forms a protective coat on the polycrystal silicon 
film by which the insulation was carried out [ above-mentioned ], and the field where the above-mentioned impurity of the 
above-mentioned single-crystal -silicon substrate was doped are a process which forms the diaphram which **********s the 
predetermined portion of the field of an opposite side and consists of the above-mentioned impurity. 

[Claim 9] The electrostatic-capacity formula pressure sensor characterized by providing the following. The diaphram which is a 
single-crystal-silicon substrate and is displaced with the pressure impressed. The 1st electrode which was formed on the 
above-mentioned diaphram and divided or more into at least two. The 2nd electrode which countered the 1 st electrode of the 
above and was formed through the opening, A means to detect that the electrostatic capacity between the 1 st electrode and the 
2nd electrode changes when the distance between the 1 st electrode of the above and the 2nd electrode changes, and to change into 
voltage with the pressure impressed to the above-mentioned diaphram. 

[Claim 10] It is the electrostatic-capacity formula pressure sensor characterized by the 1 st electrode of the above consisting of 
polycrystal silicon in an electrostatic-capacity formula pressure sensor according to claim 9. 

[Claim 1 1 ] The material of the gate electrode of an MOS transistor and the material of the 1 st electrode of the above which unite 
with the digital disposal circuit to which this pressure sensor processes the signal of a pressure sensor in an electrostatic-capacity 
formula pressure sensor according to claim 9 or 10, and this digital disposal circuit has are an electrostatic-capacity formula 
pressure sensor characterized by being the same material. 

[Claim 12] The manufacture method of the electrostatic-capacity formula pressure sensor characterized by providing the 
following. The process which dopes an impurity to a single-crystal-silicon substrate. The process which forms the 
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electric-conduction-ized polycrystal silicon film used as the 1 st electrcKie in the predetermined portion of the above-mentioned 
impure lifter, and carries out patterning to two or more divided fields. The process which forms a sacrifice layer on the electrode 
of the above I st at least, and carries out patterning. The process which forms the electric-conduction-ized polycrystal silicon fihn 
used as the 2nd electrode on the above-mentioned sacrifice layer at least. The process which forms the insulated polycrystal 
silicon fihn on the electrode of the above 2nd, and carries out patterning. The process which removes the above-mentioned 
sacrifice layer, the process which forms a protective coat on the polycrystal silicon film by which the insulation was carried out 
above-mentioned ], and the field where the above-mentioned impurity of the above-mentioned single-crystal-silicon substrate 
was doped are a process which forms the diaphram which ♦****♦*♦* ♦s the predetermined portion of the field of an opposite side 
and consists of the above-mentioned impurity. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the pressure sensor which detects a pressure especially 
die electrostatic-capacity formula pressure sensor used for engine control of an automobile, and its manufacture method. 
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electrodes 107 which were formed on this diaphram 1 1 1 changes ] it is got blocked and the distance between movable-electrode 
104b and a fixed electrode 107 changes, the electrostatic capacity formed between two electrodes will change. By detecting this 
electrostatic-capacity change, a pressure is detectable. 

[0029] The diaphram 1 1 1 forms the stable pressure passivity structure with sufficient reliability, without deforming plastically, 
since it is the brittle material made using the single crystal silicon by which impurity diflRision was carried out. 
[0030] The oxide film 103 is formed between a diaphram 1 1 1 and movable-electrode 104b, and the stray capacity produced 
between movable-electrode 104b and a substrate 101 and between movable-electrode 104b and the impurity diffusion layer 102 
is reduced. Furthermore, it divides fmely, and an oxide fihn 103 is got blocked, and is divided and formed in two or more fields so 
that it may illustrate (it sets for this example and they are 16 division). 

[003 1 ] Moreover, movable-electrode 1 04b as well as an oxide fihn 1 03 is divided fmely, it is got blocked, and is divided and 
formed in two or more fields, and each field is connected electrically. And each field divided into the plurality of 
movable-electrode 104b is formed in the upper part of each field of an oxide film 103. 

[0032] It is possible to reduce stress distortion produced according to a diaphram 1 11 , an oxide fikn 103, and the 
coefficient-of-thermal-expansion difference between movable-electrode 104b by this. That is, when movable-electrode 104b and 
the oxide film 103 are divided into plurality, as compared with the case where it is not divided into plurality, stress distortion 
produced according to a mutual coefficient-of-thermal-expansion difference can be reduced. 

[0033] The upper part of a fixed electrode 107 is covered by the structure 108 for fixed electrodes made by the insulating 

polycrystal silicon fihn by which the impurity is not doped, and the rigidity of a fixed electrode 107 is strengthened. Moreover, a 

leakage current can be reduced by wearing the fi-ont face of a fixed electrode 107 completely with an insulator. 

[0034] As mentioned above, while according to the electrostatic-capacity formula pressure sensor which is the 1st operation 

gestalt of this invention considering as the brittle material fi"om which the diaphram 1 1 1 was made using the single crystal silicon 

by which impurity difiusion was carried out and arranging an oxide film 103 between movable-electrode 104b and die 

TAYAFURAMU 1 11, these movable-electrodes 104b and the oxide film 103 are divided into two or more fields. 

[0035] Furthermore, the upper part of a fixed electrode 107 is covered by the structure 108 for fixed electrodes made by the 

insulating polycrystal silicon film by which the impurity is not doped. Therefore, the pressure passivity structure is stable, and 

there is little deformation by the thermal strain and it can realize an electrostatic-capacity formula pressure sensor with highly 

precise high reliability with few stray capacity and leakage currents. 

[0036] Next, the manufacture method of the electrostatic-capacity formula pressure sensor which is the 1st operation gestalt of 
this invention mentioned above is explained. Drawing 3 - drawing 6 are drawings explaining each process of the 
above-mentioned manufacture method. In drawing 3 , the same impurity difiusion layer 102 as well formation of a CMOS circuit 
is formed in the single-crystal-silicon substrate 101 for IC manufacture by ion implantation and thermal difiusion. This impurity 
will be made into N-well, if a substrate is N-sub and P-well and a substrate are P-sub (the process (a) of drawing 3 , (b)). 
[0037] On the impurity diffusion layer 102, the same oxide film 103 as the object for LOCOS formation is alternatively formed by 
thermal diffusion (it forms in a predetermined portion). Or after forming an oxide film in the whole surface, you may carry out 
patterning by dry etching (process of drawing 3 (c)). 

[0038] Next, in drawing 4 , the polycrystal silicon with which the impurity for forming wiring 1 04a for fixed electrodes and 
movable-electrode 104b on an oxide fihn 103 was doped is formed, and patterning is performed (process of drawing 4 (d)). In 
this case, since the material of the gate electrode of a CMOS circuit (or MOS circuit) mentioned later is polycrystal silicon in 
many cases, it is that a CMOS circuit (or MOS circuit) can also be unified and formed simultaneously with formafion of electrode 
1 04b etc. 

[0039] After putting the protective coats 105, such as a nitride, on movable-electrode 104b, patterning according the sacrifice 
layers 106, such as an oxide film and a PSG fihn, to a deposition and photoetching is performed (the process (e) of drawing 4 , 

[0040] Next, in the process (g) of drawing 5 , (h), and (i), and patterning of the polycrystal silicon film with which the impurity 
used as a fixed electrode 107 was doped, and the polycrystal silicon film 108 of non doping is carried out. [ depository ] 
[0041] Then, wet etching of the sacrifice layer is carried out by fluoric acid etc. in drawing 6 . Then, the protective coats 1 10, 
such as a nitride, are formed and wet etching of the anisotropy is carried out by KOH etc. fi-om the rear face of the 
single-crystal-silicon substrate 101 (process of drawing 6 (j)). At this time, by **********ing impressing voltage between the 
single-crystal-silicon substrate 101 and a diffusion layer 102, it ****+*****s and only the single-crystal-silicon substrate 101 can 
leave the impurity diffusion layer 102, without **********ing. this -- a diaphram 1 10 and pressure introduction — the 
simultaneous formation of the hole 1 1 1 can be carried out (process of drawing 6 (k)) 

[0042] By the manufacture method of the electrostatic-capacity formula pressure sensor which is the 1st operation gestalt of this 
invention mentioned above, it can unify on the same substrate as a COMOS circuit (MOS circuit), a sensor can be manufactured, 
and the manufacture method of the small and cheap pressure sensor by which the property was stabilized can be realized. 
[0043] Drawing 7 is the cross section of the electrostatic-capacity formula pressure sensor which is the 2nd operation gestalt of 
this invenfion, and drawing 8 is the plan of this 2nd operation gestalt. the electrostatic-capacity formula pressure sensor which is 
this 2nd operation gestalt in drawing 7 and drawing 8 -- the single-crystal-silicon substrate 2GT, the impurity diffusion layer 202, 
the oxide-film layer 203, fixed electrode wiring 204a, movable-electrode 204b, a fixed electrode 206, the structure 207 for fixed 
electrodes, an opening 208, a protective coat 209, a diaphram 210, and pressure introduction - it has the hole 21 1 
[0044] the air which is a measured medium - pressure introduction -- it is introduced to a hole 21 1 pressure introduction - if the 
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